Searching PAJ 



1/1 v 



PATENT ABSTRACTS OF JAPAN 




(1 1 Publication number : 06-021 916 

(43)Date of publication of application : 28.01.1994 



(51)IntCI. 



H04J 13/00 
H04L 1/00 



(21) Application number : 04-172743 

(22) Date of filing : 30.06.1 992 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : YAMAZAKI SHOICHIRO 



(54) CODE DIVIDING MULTIPLEX COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To attain the multiple access with division of a code of 
the high receiving quality and in a simple circuit constitution. 
CONSTITUTION: At a transmitter station NT, the transmission 
information b1...bL and the error detection/correction information 
bO as the algebraically multiplexed information based on a Chinese 
remainder theorem. At a receiving state NRj, the multiplexed 
information is algebraically demultiplexed and reproduces the 
information b1...bL and bO which are received from the station NT. 
Then the error of the algebraically multiplexed information caused 
on a transmission line set between the transmitting and receiving 
stations is detected and corrected based on the error 
detection/correction information. 




CO 



Q 

■■■MB ■> 

Q 
CX 

CD 

o 

O 
"O 



are 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/resuit/detail/main/wAAAOZaW 2005/07/12 



© 



09>B*BM«fr/r C J P) (12) ^ H ^ 1^ ^ 



4^^6-21916 

(43)4>BSB ^6^(1994) 1^288 



(51)IntCL 5 

H 0 4 J 13/00 
H 0 4 L 1/00 



Z 7117-5K 
B 9371 -5K 



F I 



m&m* mm* at#^&8(± 12 jo 



(21)tl}®#^ 


#8I¥4- 172743 


(71)*IPA 


000003078 










(22)tBIBB 


¥/a£4 4p(I992) 6 J330 B 




♦M5;il»JIWm^K*BJIWI72#* 






(72)^bj# 










»^JII®JI»m^EWBJ70#* tfafc^ft 














(74)f<HSA 


#s± mih ft- 



(54) «wfl-ad*«a«^ ^y-A 



(57) [£*)] 

Oftffl • trjE-fflwt»**r.aHt«iSfS»©IK|-CfE*Pi: b 



» 
r 



11 



DC d OC 



It 



11 5 



BE 



EC 



mm x n> 



r = 



H - 

eel/- 



ma 



U4 €H S 



5 



we 





-4 


CM 


»- 


»g 


/° 


z 


IK 




1 








ste 


n 




-a 



a a? c/-„ _2-< 

« B .Q -O ^3 
IE 



/ 

1 1 '>4<rti oo^ft^ ^ n <ois« 
ticiotdi ur mesa -r-<# nw fc suiasi 0 &m 

Wtk, 

^Ef*»»»«*a««JE*fi^«W#Srffit"rS*J* 

im&ms] s(fES«»tta»"c*>»?, 

8trE2lffi«^WEf<:ftW*fi#a««rEa«^S««^> 

mESftJBoWEftftW^BI^attH^^^m^lltW* 
&/Hv>tt»»ic««i-a r t ^#»^-r5li^« 1 Ett 

umm e ] fltjE^fi^fSiff-^Jitt^*^*^*^ * 

ft 5 r £ *r«p»fc-r*«t#« 1 E*^«F-&»W*fiil« 



(2) 19 16 

[W*B 7 ] «TEa6fSi--< # 7 n «/ ^ $ Jxfc 
If ^-e^^ * *l 5 ^ i *»* i r s if l.Eloflf* 

[ffi^s ] «rEas«»f4ft*»^*m<b*ixfc«rE 

tt^SSrSfefcAfllU lWES«»«:iWEeaSK^6g 
10 h^m-t* ^ k 1 Ett*>ff4|-$MM 

[000 1] 

[0002] 

20 ^rA" »*ft«UKStt (1 9 8 8¥) fc:#*mcE« 
[000 3] B5 h 7 ^fcifciHf 

[0004] b^^mmmm ->^^<ommmx 

tt26«1faS:»iSft-CPSK (frequency shift key in 
g) % FM (frequency modulation) > AM (amp I itude mod 
ulation)^CDl^^Ufcm> 9 fcttSdWC 

j£»«**£1R«F*-e*J|-r 5 <t t£ «£ 9 2 R««lfc« 

(1216 (b) ) fit£«H(r<0^^^ h^^ (116 (a) ) 
[0 0 0 5] — h^Aifctfcilft^^^^g 

m&&m^xmm*n$i-rz> 0 r^*^ me ( c > ^ 

■^Jc/>* < k h 1 «©H*«iatfc«F»«rW 9 %xxm%c 

««* «-CRrtB i: ft 5. 
5(? [0 0 0 6] ^-^^ h ^ Ai£tS:il^f ^^A^TcoJ: 
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[0 0 0 7] ( l ) «#tt«*fflft-r*fc«>* m*>&g 

[0 0 0 8] (2) R-fl8ftff«t07V^r^t 

[0 0 0 9] Affi^AttftttlftffioAlttftffirtt (B) 
tt«kao5«««ffiF« (W) &0>Jt«:«««M< (Gp 

[0 0 10] H7tta3fe<o#7c«j|«^J:S«F#»W#fi 

[0 0 11] HIHfc:«-rJ:5K:* MINT, , N 
T 2 , NTk -m, a6«fflf«bii, — , bK._£, t 
ttWu a««#Sii, -> SKLSrfiiSSffllBlcaMB-t- 
5o — SffSNRi , NR 2 , NRl ****ve 
tLOSHtft-i-Siu SKL*»«LTS«tt«bii, 

[0 0 1 2] B 8^12)7 !C*-f-afflr«NTi <Dffi&&7F: 

[0013] [^Ulc^i-J: 5 fcMlNTi -m^fftf 
«bu (x) CrttSttKIIUfcll. ttWff*cij»cJ:9 

(i=l, 2, K, j=l, 2, L) Iil9fi|l! 

[0014] HH^-rj: 5^sfs«NRj -msnmt 

UT3S«flMibij (x) &ft±TZ>o 
[0 0 15] Z<D£5\£m&<O&7mt0t\Z£Zftflrft9i 

[0 0 16] h^-MtSiifS^A-Cttra— 
[0 0 17] ±3fi<0**oWI«»JKl*^f±. 
[0 0 18] 

«Ftctteaiaswi±tc k l eom^sfia * *xs ti^± 

[0 0 19] *«Wttw(0«fta5fe<DBaffl/Sli:«^-C^ 



(3) 4*flfl3P6- 2 19 16 

4 

[0 0 2 0] 

«aeaiffiiB*>bo{s#«:g«i-6a«*«fc. stream 

[00 2 1] 

urn] *»w-ci*. aMM^*»^a6«««t»9* 

50 WlcJ:5*7C«UlE*r, «**EI*«a"eil«-e#6. 
[0 0 2 2] 

[HJ£0)J] EAT, 4«W«>*lfc«*HB5«:ffiV^TttW1- 
[0 0 2 3] HI jO||«"t?*>*«F»»«* 

i o i 102 «»asjS[«»iiHii«sr-t. 

tb-fix^UTV^So 10 3, 10 4, 10 51*85 

£ttttflll3B* 106, 107, 108 l±ft»W^BItlHl 

^0 [00 24] #»WtttitiA»*£ll-a<3 < 

[0 0 2 5] *S3, ^^APJ^^ScOte, K«3*«*. 
GF (2) , a-^y 7 K8RSft^ *3IJSffi|(0»M 

- U x^©7;^ y XA" ft^ftflJUJiRtt (19 8 

9) o^2^^ci^^clB$^^Tv^sy / 

[0 0 2 6] ft*5, GF (2) tt./7C<0»*$ 2 O^Pfitf 
50 J^T-m— ITGF (2) tc*5tt5 



(4) 
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^^t/SS^xT^5^, GF (2) icmfeZft 

[oo27] in i jc^-r ct 9 r <oni&&ix*n i 

K (NT) t LiW^if/- K (NRj : j = 
1,2, L) ^*fiSffiBB-eSEJKLfc«fiKi:bTV^ 
£ e , KNTttSIB KNRj G>#*fc*t 

/-KNT*»W«y-KNRj ^Mt52ffif-^ 
OHS*^>^ns/^<bStLfcfflf«Srbj (x) CD^Sst 

bo (x) ©#**t?*t>-tv/ 
[0 0 2 8] &{B KNT^?ttLfi^iSfS«*b 
J (x) ( j = 1, 2, 



70 



( j =0, 1, 2, 

wars 9 



L) <t, 1 

(x) *^m-r* 

Tj (x) =bj 
L) fiU Hj 



(x) • Hj (x) 
(x) ttft*Sr 



[0 0 2 9] *i\ bj (x) lC#m#»WF#f 
j (x) ^SiJl9^T5o fj (x) (3=0, 1, 2, 
L) l±bj (x) (j=0, 1, 2, L) <fc t? 

<b&gwi^GF (2) ic^t^svMc^^ie^Jl 

[0 0 3 0] 

F (x) = fo (x) • f i (x) 
f L (x) (1-1) 
Fj (x) =F (x) /fj (x) 
2, L) (1-2) 

£*>IC, KTOtftf^T?; 2&»ffif«bj (x) SrKSii- 

3o 



fz (x) 



( j =0, 1 



0 0 3 1] 



f J (x) 



(1-3) 



Hj (x) Fj (x) = 1 

(j=0, 1, 2, L) 'tir, BToSMt-c, ft 

»»^*m**Xfc««B (x) £r#S e 
[0 0 3 3] mj (x) =Tj (x) • Fj (x) .( j 
= 0, 1, 2, L) (1-5) 

B (x) =mo (x) +mi (x) +m2 (x) + • -• 
• +mt (x) 
(1-6) 

*»b4*bfc2*o3SMMIMiB (x) r±, JKSttKlltf 
*Wfc«rS>tt* ffSc<o«R^K^W psk^ 

^) tjsu mmrn^-s sr^ts/ 

[0 0 3 4] gffy-KNRj "C^ M/-KNT^ 
^COtS^bj (x) (i = l, 2, K) »9«fc 

m -triEm (Dmrnmn bo u) (1 = 1,2,-, 

K) ^Mt5o *"feai»*»bO«#36*6B (x) £r 

ii, jftssstawLB (x) ^w^-r^o tut, b 

j (x) =B (x) mod -fj (x) (i=l, * 
B (x) ' = B (x) + E (x) 

tteZo w^-c, mm b-vmy&m • m«*b» 
(x) &&mL,ttm<D&mftM&& t o (x) -cpj^js^ 

B (x) ' mo d 



20 



30 



mod 
[0 0 3 2] 

mod fj (x) (1-4) 
★ 2, K) (1-7) bo (x) =B (x) mo 

d fo (x) (i=l, 2, K) (1-8) \Z£ 

(ifj (x) , fo (x) «*©#M#«##*S*fc 

[0 0 3 5] B±coSi^^J; t> , ffiflc«oy-KMoii« 

[ 0 0 3^6 ] M «9 <D&m • fTjE^^lfe^i-5 0 

[0 0 3 7] eM^^ J Mt^^ll fi«B^ 
^filf^B (x) Sr*fig-e*. ^Jh^fcRflOS*^ 

[0 0 3 8] e5S*T?K9^»^Lfc»-&, 

z^mmmB (x) 



f c 



(x) 



= (B (x) +E (x) ) mod 
= bp (x) +E (x) mod 
= b P (x) + e (x) 



(1-9) 



f o (x) 
f o (x) 
(1-10) 



e (x) =E (x) mod fo (x) 

[003 9 vmm /- F&mm-rz&v&a • tiiE^o 

««b. (x) <Z)[*J^ mUr'** — *) 

*5*>b^D«>iJE*pi:i"'5t, s^ufce (x) &«m-c 

[0 0 4 0] K9ottU»c»LT. iSffofltJl:, 



(1-11) 

[0041] rco3^gco^^ov>4:ui^-r6o 

[0042] e (x) *>fcE (x) ##£*U*, 
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(5) 
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8 



B (x) =B (x) ' -E (x) 
frbs mVZtnE'VZ. jELI^««»B (x) trW± 

-c#, jE^^mmmh) (x) *m±x*% 
e 0 :c-craaii, e ( x ) t>*h& (i-ii) <om9h 

•C^SE (x) Sr»Ut#5d^5*^*>5/ 
[0 0 4 3] E (x) 7)5 fo (x) «fct) fcfift-rfctL 

■tf, e (x) tE (x) nittKDttt&&aLiL\, % e 
(x) a*feE (x) fl******, — E (x) «:> 

fa (X) =X 4 + X+ 1 



(x) = x 3 , E (x) 



(1-12) 

*fo (x) <tHiiSftTfc5^ e (x) (x) 
[0 04 41 -l^ny^tiHSSfc^ lt'^h^^ 

o (x.) (o^m^mn^-tvx. 

(1-13) 

w%i* xmztiZo/' 

[0046] ll-ll) ^ (1-13) 5W>£>. E 



x) 


= x , 


E (x) = x 2 , E 






(x) t 


e (x) <Dm&*ik#>Z>b$kT<nmzteZ>* 


x) 


= x< 


„ E (x) =x s „ • 


• * 




[0 04 7] 


E 


(x) 


= 1 , 


e 


(x) 


= 1 




E 


(x) 


= X , 


e 


(x) 


= X 




E 


(x) 


= X 2 \ 


e 


(x) 


= X 2 




E 


(x) 


= X 3 s 


e 


(x) 


= X 3 




E 


(x) 


= x< , 


e 


(x) 


= x + 1 


E 


(x) 


= X* , 


e 


(x) 


= x 2 


+ X 


E 


(x) 


= x« , 


e 


(x) 


= x 3 


+ X 2 


E 


(x) 


= x' , 


e 


(x) 


= X 3 


+ x 4- 1 


E 


(x) 


= X* , 


e 


(x) 


= X 2 


+ 1 


E 


(x) 


= x« , 


e 


(x) 


= x 3 


+ X 


E 


(x) 


= X 1 <\ 


e 


(x) 


= x 2 


+ X+1 


E 


(x) 


= x". 


e 


(x) 


= x 3 


+ x 2 +x 


E 


(x) 




e 


(x) 


= x 3 


+ X 2 +X+ 1 


E 


(x) 


= x 13 . 


e 


(x) 


= x 3 


•fx 2 +1 


E 


(x) 


= X>4, 


e 


(x) 


= x 3 


+ 1 



[0 0 4 8] 

E (x) = x 15 , 



Tte, E (x) <te (x) lil»10Wo# N P«9 

e (x) = 1 

(1-15) 

[00/49] *&w<D±mL,tcmm&\xtem i ^-rm 

fc, (NT) ^LiB^fy-K (NRj : 

j = i, 2, »\ D <Dttm*"*mttt9* mvfiiE<D 

[0 0 5 0] o^^^P^ofifecogl^lcoVNn 
[0 0 5 1] 8 214^ b^^WntiXWc^mi 

[0 0 5 2] If^K^-f^tC, Kffi<Dmin/— K (NT 
, : i=l. 2. K) £ LiUCD^m/- K (N 
Rj : j=l, 2. L) tASeaiSBB-e*7C»lttS 

tL5 0 #i3Hf/ — KNT. k^r* <D%L1M/ — KNRj ,5: 



(1-14) 

jo co^{-^il©oil^f^•r^WJ5^^■tP>tbTv^5 0 i£{fy 

— KNT i ^5>$fSy— KNRj ^fft5 2fflf-^ 

<Dmfe&<o7*v?ik£titzffim*bi) (x) <&*«5t 
bio (x) (D&ygTk-cmfr'tf 

[0 0 5 3] H 3 ttH 2 aSfll J— KNTi 

[0 0 5 4] BflH»c»-*-J:5l!:aSfll KNTi ( i = 
1, 2, K) -0ttL«©i£«tt*bij (x) (j = 
1, 2, L) fc lfl<DK9tttti • tTjEJBOi£««« 

bio (x) ^#m-r^o mi^-tmm^itmm^m 
sw-r [oo5 5] *i\ b.j (x) fc^m^Bt^^-f 

U (x) fu (x) (j=0, 1, 2. 

»\ L) iibu (x) (i=0, l, 2, L) £9 
t>^^ii5v^GF (2) ic&itssv^^&sgos^s 

[0 0 5 6] ' 

Fi (x) =fio (x) ■ fn (x) • f 1 2 (x) • - 
• f i l (x)(2- 1) 

50 Fij (x) =Fi ( x ) / f i j ( x ) , ( j = 0 . 1 . 



(6) 



&m¥-6 - 2 1 9 1 6 



JO 



2, L) (2-2) £*>K, «T<&*fl^aS«W 

ttbu (x) * 

Tij (x) =bu (x) • Hij (x) 
(j=CK 1, 2, L) flU Hij (x) lift** 



* [0 0 5 7] 

mod f \ j ( x ) 
[0 0 5 8] 



(2-3) 



Hij (x) Fij (x) = 1 



mod 



) 



(x) 



Fij (x) ( j =0, 1, 
Bi (x) =mio (x) +m 
• • +mi l ( x ) 



<? b 



JO 



20 



*LTKTotftfP'C«;*»lc#aSixfc«a[Bi 

[0 0 5 9] 

mi j (x) =Tij (x) 
2, - % L) (2-5) 
n (x) +mi2 (x) 4- 
(2-6) 

#m<b**tfc2«oa««i8Bi (x) 

<om. ttttRF*ci (i=l, 2, K) -c* 

y^itmmmi^ *»«#4:si 0 = 1, 2, 

K) 

[0 0 6 0] ci (i=l, 2. K) I** 

j^tmim^ib*) , Mnwm%. go i dttttx& 

[00 6 1] Bl4ttEl2lC^i-Sft / — KNRj <ofH/& 
[0 0 6 2] gjfy-KNRj (3=1, 2, — , L) 

■criH4lc«"fJ:5ti5HB/- KNTi a»e>tf>flHRbi j 
(x) (i=l, 2, - N K) «?>«ffl • ITiEffiO 
S6fSW«Bio (x) (i = l s 2, K) 
5o *-fea**»6«>(t**:tt»W*ci (i = l, 
2 N K) "C*-^ h7AffiMWU *iSiffiaWI<Z> 

b« (x) sr^-r6o ttr, 

bu (x) =Bi (x) mod fij (x) (i = 
1* 2. K) 
(2-7) 

bio(x)=Bi (x) mod fio (x) ( i = 
1, 2, K) 
(2-8) 

[C£K>. StftilMB*r?f*-ra. NRj 
— K^aS6«*ixfcilMil3ft $ , NRj KJ: t)#K^tt^r t 

ttt, NRj Ktftf.j (x) (i = l, 2, K) , f 
i0 ( x ) (i = i. 2, K) W^w#J|»HIW-»4: 

[0063] «±«>»f^jw <t o . ffi^ j - b*m<omm 

[0 0 6 4] KOOfttB- ITjEffiSrlftMi-So 

[0065] es6is-c»0 35 5 »^u*ittLtf, easB^* 

fio (x) = X< + X+1 (i =1, 

<0 4&OR»*3g*S:— Wit UT^V^o 
[0072] (2-11)*, (2-13)SH,« 50 



50 



40 



(i = 1, 

ff jEflMft b i o 
(x) -C3B*« 



f»o (x) 
(x) 
2, K) 



fij (x) (2-4 
( j =0. 1, 2. — , L) 

★bcMf-^Sr, a»ff#ci (i = i, 2, .... k) -c* 

BtilfRBi (x) (i = l, 2, K)*r^-C#, 

[0 0 6 6] e5SK-CKt)^«^Ufc*&, WD 

fi»«£#J55fcEi (x) (i = l. 2, K) 
t«:ttflF#ci (i=l, 2, K) ~C^-<^ b9J» 

, (x) ' ( i =1. 2, K) 
Bi (x) ' =Bi (x) +Ei (x) 
2, ■•*. K) (2-9) 

(x) «r#«uytRo*«»««F*f io 

Bi (x) 'mod fio (x) 
« (Bi (x) +Ei (x) ) mod 
= bio (x) +E» (x) mod fi 
= bio (x) +ei (x) ( i = 1 
(2-10) 

11. ei (x) — Ei (x) mod fio(x) 
( i = 1. 2, K) 
(2-11) Sr^fiRt?**. 

[0067] si« / — K^asft-r^wt)«ia -friEfflo 

fi?$Rbio (x) (1=1, 2, K) <D\Hm m*'< 

[0 0 6 8] I^WaiCTtT, HKC^L^lfeWI 

[0 0 6 9] K0£g«/- K-CITiE-t-S^Srlft^i- 
6o 

[0 0 7 0] e i (x) d^Ei (x) ;&S*£*Ltf, 
Bi (x) =B> (x) '-Ei (x) (i = l, 2, 
K) (2-1 2) ^0*fTIE"C#, iEUV^ 

^bij (x) 

[0 0 7 1] Hl»C«i-«»«fcWIfll*C, l^n^H 

T-b.o (x) <D&n&mm^t b-c. 

, K) (2-13) 
(1-15) £RMftftEi (x) i:e. (x) (i = 
1. 2, K) t«3i\ O&^bMftOl try 
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0 1 4ft^W 1 h^OC^ftTIt E 

1 (x) fce.i (x) (i =1, 2, K) «tl*t 

[0 0 7 3] — 1 5 ft«±t?*i, 5£ (1-15) \Z. 

^■f«^Kffl<^a6« K (NTi : i=l, 2,'-. 
K) fcLfi©$fi/-K (NRj : j=l> 2, 

[0 0 7 5] *%mmt'&?k<D*^? h9^*fcttii«* 
[0076] 1217. H8, H9tC*H-fl|;fc;*^ 

i j (x) *mm$imm<D'&, ^wt cuf^hy 
Att»2Ewu mmm^su ( x ) o = 

1, 2, K, j=l, 2, L) o ffio-C, sa 
[0 0 7 7] — ^T, H 2 ^-r*«M<OHJSffi| 2 

^ h7AKMiU £y — KTW-K«©5SS««#S: 

[0078] &m&mizmmi£titcmf§rmm>*m 
^i/L-cfc$fc^ m#iffl^fc^^m^^# 

[0 0 7 9] &&W<DW2\Z.7ikTM1fo&iftX'<* 

b y j*&mtmm&<Dmm*tt<o i / l * * a. - 
[oo8o] ±afiLfc«fc«w*«9*ffl • mo^it 

[008 11 «-*fflfcftofctt»**5£*t>o 



4#fHl¥6 - 2 1 9 1 6 
[0 0 8 2] *fc±3SbfcgafiW-C?tttt*«>S*^tt« 

[0 0 8 3] Sbic^ h7Ajt»*«i:Lttt«f« 
[0 0 8 4] 

[mi] *&m<D-%nmxfrzm^ftm^mmi^* 

s rJ*<omj$L*7F-f'7T2 y?mx&z> 0 

[HI 3] @0 2 lC7Fi~i£fS y — KN T i (Oi^/Tt^a 
[|E14] |H2^i-S{ty— KNRj cO«^^:^-r^D 
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